Formulation of hydrophobic therapeutics with self-assembling peptide and amino acid: A new platform for intravenous drug delivery.
Clinical application of hydrophobic therapeutics is restricted by lack of an efficient vehicle which permits their solubility in aqueous environments. We have previously developed a novel formulation strategy to deliver a hydrophobic Src inhibitor, PP2, involving combinations of one self-assembling peptide (SAP) and one of 4 selected amino acids (AAs). The present study aims to develop a generalized drug delivery platform for intravenous application of hydrophobic drugs by combining self-assembling peptide, amino acid and low concentration of co-solvent. A multi-step screening pipeline is established which includes assessment of drug solubility and physicochemical characteristics, as well as functional efficacy and safety in vitro and in vivo. Using PP2 as an exemplary hydrophobic compound, 480 different combinations of 6 SAPs, 20 naturally existing AAs at 2 concentrations, and 2 co-solvents were evaluated. Among the combinations, 60 formulae dissolved PP2; 10 of which significantly reduced thrombin-induced IL-8 production, a sign of inflammatory response, in normal human lung epithelial BEAS2B cells. These formulations did not show cytotoxicity alone, but 2 reduced cell viability with presence of thrombin. We then performed a double-blinded test in a rat model of pulmonary ischemia-reperfusion. PP2 formulated with EAK16-I peptide plus methionine and 2% ethanol were administrated intravenously, significantly reducing severity of lung injury. The SAP-AA formulation strategy was also successfully applied to other hydrophobic compounds, suggesting this strategy could be applicable to other hydrophobics for a variety of clinical applications.